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Electronic Supplementary Material (ESI) for Soft Matter. This journal is © The Royal Society of Chemistry 2016 S1 Nanodiamond FF Parameter Generation For our structural model, we used the octahedral C 84 nanodiamond, which exposes the {111} plane. 1 This nanoparticle was cleaved from the experimentally-determined structural model of bulk crystalline diamond. There were 64 surface carbon atoms in this nanoparticle, all of which were terminated with hydrogen atoms, generating a nanodiamond with composition C 84 H 64 .
The structure of this nanoparticle was optimised using a self-consistent charge density-functional tight-binding (SCC-DFTB) approach, 2 using the carbon-carbon, carbon-hydrogen and hydrogen-hydrogen Slater-Koster files, 2 The DFTB+ software package 3 was employed for these geometry optimisation calculations. The resulting relaxed nanoparticle structure was used as a basis for subsequent single-point energy (SPE) density-functional theory (DFT) calculations conducted using the B3LYP exchange-correlation functional 4,5 with 6-31G* basis sets, with the GAUSSIAN09 software package 6 . The resulting electronic density was analysed using a natural bond orbital (NBO) analysis, 7 to define partial atomic charges that were subsequently assigned to each atomic site in the nanoparticle.
To construct the force-field for the hydrogenated nanodiamond, we used these partial atomic charges, along with existing Lennard-Jones parameters for tetrahedrally-coordinated carbon, and alkane hydrogen, taken from the CHARMM36 force-field. 8 All bonded parameters (bond-stretching, etc) were similarly taken from the CHARMM36 force-field. 
